Mutation hotspots in the p53 gene in tumors of different origin: correlation with evolutionary conservation and signs of positive selection.
We present a classification analysis of the mutation spectra of the p53 gene and construct maps of hotspots for the germline (Li-Fraumein syndrome), different types of tumors and their derived cell lines. While spectra from solid tumors share common hotspots with the germline spectrum, they also contain unique sets of somatic hotspots that are not observed in the germline. All these hotspots correspond to amino acid replacements in the DNA-binding interface of p53. The mutation spectra of lymphomas and cell lines derived from lymphomas and lung cancers contained few hotspots compared to solid tumors. Thus, the distribution of hotspots in the p53 gene appears to depend on the tumor type and cell growth conditions; this specificity is missed by the bulk hotspot analysis. A negative correlation was detected between the amino acid replacement propensity in tumors and evolutionary variability: the hotspots are located in the positions that are highly conserved in p53 and its paralogs, p63 and p73. In all the mutation spectra, substitutions leading to amino acid replacements strongly dominate over silent substitutions, indicating that functional sites evolving under strong purifying selection are subject to intensive positive selection in p53-dependent tumors. These results are compatible with the gain-of-function concept of the role of p53 in tumorigenesis.